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53-8- -g- tf<3s] *)l2 WJH 2]«fl «Hl<H^o| *ll2 #^5. 
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^51, ul]<H^ol ^-a}- 7l«- -^-ofl Jl'gS.S. ^Slfe ^SSflfe ^^^iShSl^r -g«Hl tfl-§-*M 33 ^«il^Jl 

l-H^y ^WH^ ^sflaj-sU 9X^. °H* ^ $«;4* aV-8-5W>4 a 

»))<H^^ 71* A>oH ^7.fl«K=- ^MSl ^ #£1- <>l-8-*H, Bflo^ Aj-ofl <§Aj<g ign ^zV 7l*S) £ 



Aj-^ §Ol f 4<y=^ «g-l*H ^7fl^ 31^1 5fl«§3. ^*fl3. A>^-E|J1 Si^°>, ZL&lu|- ^U]7> ^ ^"JhilSj-S] 

Si* 3* iLcf sq^|^ i^^tf. o)l* i-ol, 80/jn °l*>sl %Q jq^l-y t.^1 3^ «S«H<«1. ^ 

*«■ *W tf-fr 3^<>1 * r -8-35a* «afc ^ 71* ^ofl ^^1# *fl^-sRr 5!°! t-7BrS}7fl «tf. 

a*, ^q-oi smoj ^^ofl si«b bii<h^ -#°fl s^sisa* "flfe ^ ^1*1^ ^1 7 > Slcf. m-eM. n Hl 3 



»lel?b °H13W -a*H3. ^>-8-=lfe 3^sl *7Ma/i ss#-g- oi-g-s^ ^^oi ojcf. ^ ol-8-ai-fe 

^^-^^.S.^ «7|] 27M «J-^ol o|cf. 3. ^ ?b7V^l *>7H1 ACF^^lEl-jl <S^-S]^r »1 «o V ^ 3^ ^-g-(ACF) 

(Anisotropic Conductive Film)* ^V-g-sKr ^t^olnj, « 0 v, S-fr «r7W NCFfl ol^ ti^Slfe 

A J ^» (NCF) (Non - Conductive Film) *>-g-S}^ 3 ^ «1 <}. 



ACF^r «l-?lcl ^xHl °1^7>7l- -g-A}.^ ^l-olcf. £.i a ifl*l ^lcfe ^SflSl ACF^<fl^ ^ 7l* ^°\) v\]o]^ 

* ^^-SV^ *^1# SAlsBfr ^-^Solcf. £ia tfl^] £i c # ^}-2:*>ol ^EflSl ACF'gol £la«*fl SAl^ U>21- 

^•^l, «1H^ (100)^8: ^^-(200)* S-lb°il £^1€ «J-sl- ^ 0 1, ACF(300)^ ^^•(200) <: 'l 

Hflol^ (100)^1- ^ 7l*(400) ^Hl ¥91^. ^4 •y-^* 7>SVs.S.-«) ACF(300)S] u>?lcl ^7> -g-§-£l^, A CF 
(300) tJH n 1^7]-^ Hin^OOO)^ ^— ?i^(200)2l- ^ 7l*(400)Sl 2fli=(500) ^>»1^1 

ci-. oH] si an. ufl (100)^1- 7l*(400)^r ^[7l^o.s. ^^ci.. i^sl^l ^ <°1^^ ^H^ (10 o) 

si ^^(200)4 ^ 7|*(400)Sl 2)1^(500)7> ^7flS>^l ^ fl*H^i ^^El^l*. nam ol^^ i^Sl^l 
#5^3 D 1^7>fe ^21=1<>1 Sl7l nfl^-ofl, ^<a-& ^^cl-. ol^l- **H. Hfi^ (100)^1- ^ 7l*(400)* 
ACF(300)S] H><yc1 ^XHI o^sfl 71711^^.3. ^^SltH, =L £1C°H £^1€ *W £ Q ] H&Q^. 



«>2l- ACF^°fl 5ti<H^. ACF(300) Ml^l ^^^fe M)H^(i 0 0)2l ^i^-(200)^ W 7l*(4 

00)21 3(|S(500) ^1-^121 Sl^Hl *<^<^> tbcf. il-sl-^, ^H. ^^"(200)21- =11^(500)^ ^g?!:?!- ^«1 n>*a|«|-4. ^^1- 
qSLS., Hflol^( 10 0)2l «H ^^-(200)^- ^H. ^i^-'a €-9-7> 81 o.^, i^l slsfl ^ ojcl- n^eM, 

ACF^^S- nl^^Slofl cflsfl ^ol ojcf. 

NCF^, ^^"a^l (liquid insulation resin)7> ^# ^EflS. ^^Sl^ n)^*}-!- £fS}7| <$±r N 

CF»?HH2l Aj-zj- cfTilfe ACF^olMiSl *7fli4 71 Si ^^Sl-Cl-. NCF^r ^ 7l* Bfl<H^* ^^-^ ^ ^ "?1 

°fl Jl^-Sjnl, UIH^ Aj-ofl qjg^ NCF# **^. ?]7>^ <y-^<>ll SIS)) ^-zj- 7l*Sl Sflcfij. ^3=-is}H.g_*(\, 

»1H^4 ^ V 7l*o] ^71^1 0_S- 

NCF^-Hl Xi°l^, ^r^lSl %3*sL Slsfl tiflo^jq. ^J-a)- 7l*s] 05^0] -B-^Sl^, ACFU^Hr ^ N 

CF^lfe D l 11*1-71- i^-Sl^l »1H^S1 ^^-^r ^-2?- 7l*Sl 3flcs|. aj^^j 0.5. ^^^t+. Hfl 

ol^^ U= NCF* ^-2.7> SZo.^, n^el-Ai ^^-^ £^ slsfl 
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zlbM, «l-<4 ^1 Af-g-^ ^efls] ^tflHfe aalM ^efl^fe £-*l)^°l o|cf. ^?fls, ^ 7l 

* ^-Ofl Cj-oj:^. A>0]^^ UiH^ol ^aj-ig Ofl, Cp^V Aj-Ol^Si) Mfl<H^O)l Cfl-g-^. ^ 7l* Cp^* A>0]£S) ^ 

*1 ^#01 ^SH^t «tt. 



oii7> cf<g=«r *M €«--§- ^ ^Hl 5J01 *7>*«?-7l «H«-oitK ^*}sL, <^z\ 

7>-g-^ 7l7j]^ ^^-ofl ^ 71* #aJ-Sl*lfe &on} t <a«V^ o. 3.i=. ^^0.5. ^a}-^. n}-^. 



t-*flS, ACFlH A}-g-s]fe ^-f , ACFfe j17MS-3. ^-B-SZTfl Af-g-^- ^7> <y*2} °JiL, a>o]2l 7 > cj^s} 
<r*l <8^« nfl. 4^3 *M ^f-^ «1H^21 A>oi^o)i ^71 ^«fl *i*«4. ^34. * tf>H 3te 4**1 

.g-^ol Ol^-JlT-l- 7] #3 34-^41 

^-^Sl S.^^- Bflol^ol ^ 71* ^Hl 71-^O.S. 7^Hl-g-O.S ^ ^ 7l*ofl HlM^* ^Sffe ^*1 

« ^-8: ^SRr 3°14. S S | A>olS7> 4^ ^Sl aiH^o) ^aj- 71* #ofl 3L*^1 ^.S. ^Sl^, #3" #*1 



^^0)1 ^_ 71^.0)1 H)H^^. ^SJ-Sl-fe. l^O) ^l^Cf. o]Bl* «1H^ Hj-^ofl sa°H. hIH^ 

21 *i^gr aflol^^ ^ 7l* A>oH ^01 ^ ^f-^ ^-sfl ^ 7l*2l 3flS<Hl ^7l^ 6.3. <&zts)*\, <^x] 

Si ^ 7 <}-H7l- ol-g-^Cf. ^71, Cf^Sl BflOl^Sl ^^-Ol 4| o]^ ^-ofl fAH ^Aj*!^. ZLSlul 

^1^- ^^l Sl«fl ^= *Hols| ^ofl ^^51^- >S-<H1 ^Al^ O.S al^-*Cl-. n^-. flolBlfe Cl-ol^( dic 

ing)<Hl SltSfl ^1 €#°1 ^«1€ ^51 cf^Sl tiflol^ o. S ^-^4. ^^1 ^#ol zjt al ^ cf^Sl Ufl<H^ Z1-Z1--& 
71* tfofl ^-21-^4. Cl-^SI ^ol^ Zl-Zl-o] B]n ^sf oj.^^. 7>S>2.S«1 7l*Sl ^)H.ofl ^7l^ ^.S. 

*CK oH SlSfl, ^eflfil ^ a Bflol^o^ ^ = ^^-ol «8^J£1 jl Zl-Zl-Sl tHH^^l A>ol S <2l- ^-<g* A>oli 4 

^ ^1 ^S-°l Zl-Zl-Sl UJH^ol ^ 71* ^ofl ^"^31- fA)o| ^51^ ^aSj. HlJH5V^^ Ufl. ^. ^oflAi 



^ofl 145^, zl-z]-^ ullol^^ ^ n ^q-o] zl-zl-o^ a)|o^ 3). ^j-zj. 7 ]^. a>o1<H1 ^o] ^ ^-«ll ^-S}- 7l*2l 

SflSfil- ^71^ O.S. •a^Sl^r, ^ 7|*<H1 HflOl^* ^*1-^- ^17> ^l^Cf. 7l*ofl UlH ^ * ^ 

^lfe ^21 »\)o)%2\ *no]sf| ^o)l -g-Alofl ^AjgJ-fe ^Aj ^HlSl-, C^o] ^^^^ ^^-ol ^ 

^Slfe ^ol3) X ^ Aj-ofl ^1 3) ■§.-£- o^Al^l O.S. ^1 If" -M«l ^OI^IS *M €#^1 21-Zl- 

Sl CH-°1 Hflol^ 0. S Jflj-^fe q-opj AiHljq., ^Xl ^#ol ^p-Hl* Zl-Zl-o^ d-^Sl Hflol^# ^ 71* Aj-Ofl ^J-^*>al, 

^4 ^* 7>s^ zl-zl-oj v\}°]%3) ^j-aj- 7l*Sl nfl^ofl °1^§1-^ ^ 4Jal» ^l^^cf. 



^21 g >7l ^ AJ^O,! ^Bfl JicJ. ^^-5>7fl Ol^fl^ ^jolcK 

£^-§r ^^21 «^i* ^AHl7> S1-7H) ^-AflSl A^*4. £ 2 fe -g- ^^Sl *]! 1 ^-aj-^ofl 2l«fl BlH^o] ^ 

a}- 71* Aj-o]] ^zj-ja £A]6}- *^£olcl-. £3^- •& ^21 ^12 ^"^^0)1 Sl«fl BlH^ol ^-z}- 7l* ^1 

#3* ^)12 ^a^lsl *^£oicf. £2 ^ £3<H1 S.^1* 3. jq*S: ^eflsl ^£^4 *«a«h4. 
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^, £2«H1 zj-o], T^siUHte $ = 3^(2)°1 ^«1€ «W3(1)<>1 ^l-g-sM. ^ 

71 m<H3(l)-8r °1^7V# afS}fe ACF(3)» afl^H^Ol)^ 7)^(4) A>oHl 21*1*1715.3.*] 7 ]^-( 

4) ^-ofl *H1<H^(1)^ 3^-(2)-£- ACF(3)S1 "I^aHI S]^ ^ 7l#(4)Sl 3j|H(5H 

cf. ACF(3)2l dIHt^a^ -g-(Au)-2-3. JE-g-^l M€(NiHU;4 EEfe Ni ^ Au-2-3. *1 *1 ^ *l-7l- A> 

S.3<H1 2**13 a><4 z}ol £ ^aaflofl/^ -§-#^0] ;^(2X)-§- «fl°1^(l)°l AV-g-S]^ ^7] ufl 

*U*^j °]^^>* &-&NCF(3X)» Hfl<H^(l)^ ^ 7l^r(4) Aj-olofl 21*1*171.5. 3.*] ^ 

^Hl ^^cf. Hfl<H^(l)Sl ^S. ^^-(2X)^r ^ 7l^r(4)^ 2fl^(5)<Hl ^ <3^€4. 

«|-7H i^-g- €- #z}- 71^ Aj-ofl nflol^^- ^SKr *\£^7]3. ^-cf. £4a^ -g- ^J-a)- 

Til* 3E.A1 *}■*=■ ^^£olcf. ;E5 a vfl^} £ 5d ^ .g. ^-^2] v\]o]^ Q^S) ^Tfl* SlAle^ ^£o]cf. 

5.4a<Hl H>sf Zj-o], ^H. ^(2)-fr cf^S] Bflo^(i)ol ^-aH] ^5]^. ^oIbI(io)^ Aj-ofl ^Aj^cf. o] 

3^, SlM^I (10)^1^1^ Bfl<H^(i)°- S^f- ^-^5)-^. 

SlM2l(10)°ll 5I<H^, t^s] Hflo^d) ^>°l^ ^^l^-(12)^ tt*|<h ^181*4 331-^(12)2] s}*!^ 31 

ol^(10)°11 3#*>3(llH 2lS(| ^ 5^. Aj- 7 ] ^l-fC^)^ M-^°l] ^0131(10)71-^^ aflo^^) 

O-S. «fl *ll o l2l(10)Sl cfl-g-tlrcl-. 

^j-71 «gH 3^(2)* ^^^-£^-^4 zJ-,2. ^§°] ^ofl ^sfl $flolB)(io) fAH ^^^cf. o] ^ o- f t-1*J- 

-fr 3^(2) °1 ^^£1^1 ^ ^oil ^AjSlo), ^ ^#^1 ^^^1 SHr ^^3€cf. l oH 

^^•(2) °1 <8^€ ^ ^^^l 

^ = ^^"(2)51 ^H^-^ *^S)^1 ^fecf. «fl# *°1. Ni A <M1 Au7l- ?flS.7> ^J^(2)A£ A> 

-g-jg si^. us. ^^-(2)si ^^^tii ^si^ife o] ^.fofl ^01^ 20/im 

^•71 ^^(2)-8r £^^<>1 oKJ #^<H1 2l«ll ^^^1 <¥5L 91^. *§2. ^^(2)^1 

S^r TJ-SM ^51^1 

£4b<Hl £^1^ H><4 ^-o], ^1 ^#(3) -8: ?flol3i|(10)Sl 3*11 ^^1^0.5. JiaV^q-. H-S-o] ^e.- ^ 

=1^1 ^eiM- ol ^-f^fe ACF7> AV^cf. ole)« ^x) ^#(3)-& lf«H, 3. 33- ^^S 

^-7^1^ iicf 3.A. ^-71 ^r^l ^1-(3)S] ^f^lfe- *lMsl(10) Aj-ofl ^aJ^ ^ S ^^-(2)2] £oj iLcfa^, °1 ¥^1 
30/anolcj- 

^1 ^#(3)^1 ^floljildo)^ 3*11 ^ofl ^Al^l o.s. A. 3|7l<g-ol zj-<y-^ «^<H1^ AjAl^^ ^o] u>^-als> 

4. cfl7l# 3^*1-711 *1M A (10)21- ^1 ^#(3) 4°llAi°l oil: ^o] ^l^cl-. ^xl ^#(3)°1 -g-g-Sl 

^1 S-S- ^£S1 T-l-frol <gAl^ 7}€\\^ efl, jazl-^fe ^l^Tfl cl^lr «>^«|-^. 

£4c°11 £Al^ «><q. z>ol, cl-o]^ 1-5H]°1^(41)1- AV-g-SM £4a o)l ^Tfl-f (12)« nj-el- ?flol3il(io)« cl-ol^i 

*>s.S.^, ^x] ^#(3)* ^ nq-^ Hfloi^ (1 )ol ^-al^cf. 

i5a°fl £>">m yffil- ^t 0 !. ^#(3)^- «1H^ (l)^S- £4c°fl £A]^ cl-ojAj ^ofl ^Aj^d- o]^.d\] i E 

5b°ii »w <tx) ^i-o)* ufl<H^(i)-& <a-^ ^ <a ?i7i- 7i^-(6H xi^i^cf. ^i ^#o)# 

«I|«H^(l)-a- »1H^(1)21 3^(2)21- ^ 7)#(4)2\ 2flS(5)7> Ai^. 01^^-Aj-EflS. 31^^^. 



^H^l 1^ ti-Tfl «-S^. 515c°fl £Al^ H>fil- ^Ol, oj.^ * <g o]7> 7l^(6)7> Sf»iJ-O.S ol^SV^, ^^1 ^-f-( 

3)^8- ^-3}- 71^(4)4 ^#^cl-. n^, £5d<H] £Al^ u}<q- zj-o], ^] ^#(3)^ Si ^ ?l7> 7l^(6)<>ll 2l«fl Hfl 
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<H^(i)°il °}7}& *3 3 1^1 a\n -g-g- ^ 3SJ-«i}. ^, «1M3(1)21 3^(2)* «M «-§-(3)°l *<K V 7l*( 
4)2^ ^^jg ^ o]7V^ *SH1 2l*fl *5L^ °l^^>n *^-(2)* 3fli=(5) ^M°fl ¥°J #31 3., ^ 7] 

*(4)2] sfls.(5)°fl *^€*. °1 ^EflolH. 1-8- 7>*VH.a«i| *M ^#(3)<>1 ^sj-sUa, *1t1sM, 



A>ol^7l- *-g- cf^r^ Hfl<H^ol ^J-zj- 71* ^1 ^j-^Slfe ^-f . **1 aVo1 2l7 > *-E ^ ^#-g; #ol* A>ol^£l 
Zl-Zl-S] *^°1 Uflol^ol £4a uflx) £ 4c ofl 5:^* *7]H o^sfl =L$-, Hfl<H3-fr ^^Al^lJl 5:5 

b *fl*l £5cH -£*1* £°1 "a-^21- 1* 7^1-S.S^, Zj-Zl-Sl Cf^Sl ^H^l 71* Aj-ofl ^-a}-**. 

5L6£r £ ^21 «1H^ ^^-gr T^S^fe ^ ^lSl -g-S-SLojuK 5L 6 °1H, ^ #*1« ¥^*Hr A> 
«Hfe 31 ol 21 BlH^Sl-, ^ 7)** ol^TlM- *<£*fe 5.^1 o^A^ ^ #^3.%o] 

^ 71* ^°\) ^SJ-SW ** *J-aJ- ^lfe $1MS| $2. ^ ^1(20)21-, ^1 ^«1(30)^ ( 
-8 ^ til (40) 4. #3- ^til( 50 )S. SU^. 

^■71 $)Hb] ^til(20)^ 5L4a°fl tifsl- £°1 4jo]^( 10 ) Aj-ofl >g = *^(2)-a- $ ofe} 

^^21 -a^HH nl-Hig, -3-71 9Q o] 3^ ^Bl(20)^ $l)°l3)(10) «3 = ^^-(2)* ^^*>7l $1* 

^*1 S!# Jizj- -M«l(30)^ £4b°fl JE^l* *<q- Qo] ^#(3)-^ $flol3|(io) #°fl Q*}^ -2-3. -Ha)-*!}. £7£r 
^ ^^1 ^ ^1* ^l-§-^ ^1 €-§-(3)31 ^£om. £7°)1 E^l€ ^-^l. ^r^l ^#(3)^8r ^^#(3a)4. 
-3-71 ^3i-B-(3a)3l 7)til^#(3b, 3c)^-S. 

^ qm. jizv ^ul (30) =r^l ^#(3)-2-S.^-e^ 7lHl^l-(3c)* «l-el^m 3h, "£W(3)°-£-^ ?]v}*£ 
#(3c)°l «l-e|€ ?l°l3l (10)21- cfl^Al^l -S-EflollAi 4|olB|(io) ^1 ^r^l €#(3)-§- ^^l^mcl-. «H^, ?H°1 

31 (10)21- ^x] «#(3) 4»H ^ah^s. «<^sV7l <^x] ^# alzl- ^ul(30)^ ^^0^ ^] ^#( 3 )<>)1 

^a)^^ S 1^ 7lsH, ^1 ^#(3)1- *H<>l2l(10)ofl ^Al^j 0.5. Jizl-tbcf. 



5L8^r ^ ^• t |2l ^-z}- ^151 ^xj ^-i- ZL*v ^3 «1 (30)^1, ^1 ^#2] jjaj- Aja]^ ^ x ^^s. 5La) ^ 

^£<>lc|-. ^lel?!- ^a]^ ^l^- AV-g-tlcf. s.8<$*\, 7l«l€«-(3c)«l ^el* =r^l ^«-(3)<>)l Ji^fe *H <>1 3^ 

(10) tt ^Eflol^l(32) ^l^l*^. ^7l iEflolx}(32)fe SlEl( 3 4)l- ^^tl-cl-. ^<S^ «#(31)^1 <^x] 

*£W(3)o\] 3|ol3l(10)«- a^-^-Eflofl^l ^#(31)^1 ^Eflol^l(32)l- a^cf. ^ ^H(33)^r i^o] 

^1 (32) <H1 *fl^el **^°11 <a^€cl-. ' 



£8<H1 SAl* ^-Efloflx^ vfl^Aj ^#(31) ol ^Eflol^( 32 )^. ^vflofl ^Afls]-^ ^-71^ 1H(33)21 ^ofl 
2l«il afl^sl^, Aj-71 Tlsl nl-eM, vfl^Aj ^s. (31) ^. ^s]^, >jj-7l ^1 ^#(3)* 

^-S-^-El «|ol^(10)S 7><a-*Cf. Cfl7l^-Sl ^-«a-J^ fAH, ^#(3)-& «lEl(4)» ^1-1-A1712.S.M| ?flol3l(10)« 

■s-afl in*! as 7i-<i*ci.. o><a ^1 ^#(3)4 9ji°iai(io) ^h<hi ^7)1^ wii-oi ^Tisi^ci-^, c)i7i<a- ^-<a- 

Aj-^V aHl ^51^1 ^^4. tH l-o) ^oj-c-l^ ^ o. Hfl<H^ (1) ol ^Zj- 7l*(4) «il ^*S1 

^1^°1 AiCf. -& S^^l^l CH71«1--Sr 21= 5torrS. rj\7]<S #<&3± *^H1 *1 ^ (34)^1 21* 7>1 

*1. ^ A l^l 7V1 S?i-a- 80r<^l^ 71-^aItJ-o. of 3«-^.o)cf ^1 ^-§-(3)ol n °1 31(10)21- 'gal- ^* Slcf^ 

*^-*l-^, ^, ^1 €«-(3)2i a** -g-§-sl7iu|. ^l ^#(3)21 ^ 20%* -g-8-*** ^-g-*Ka, oi^* qj a] 
ai 7>oi ^ o. oH1 ^sixi e>^*. 
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3 333 33 333 ^3 3# j! a]- 33(30)33. =^3 33*) 31 *Ju)o] £3^ # 

3^33. £933. 3°13(10)3 333 ^333(37)3, *i»3 =i#"(3)^: 333(10)3 333^r 5. (36) i=. *« 
3(35)3 3-8-33. 33 i^l 33(37)^ 3. 333 33(38)« 3^33. 33 33(35)^ 3-g" 3H(39)3 333 
3. 

i93 <=r3 3# -^3 3333. 33 3-7] =5)1^(36)7> 33-2-3. 3*33 ^3 33(3)* 333(10)3 J}®*}*-. 
3 3333 3^ ^«(39)7> 333* ^ StorrS. 3333. o]e]^. 333 33333. 33(38)fe *r3 3#(3)* 
80t)33 3 53-3 7><I*3. 

£8 3 £93 £33 <r3 3# ^3 3333xr 333 **1|, *r3 3f-(3)-0-3.33 333(10)3. 333 71-333. 
333. <r3 3#(3)3 ^lol^l (10) 333 ^7>33, 7><I333 3^3 5U3. 333* 3333:s 

01 <q. :§-aH og-^-g- 7 >3£3.3. 3*3 sL^aj o.s. 3*3 33. 

33 333 3£-# ^3 ff(3)lS Af-g^sn.*), #3 oj-^^ 3333^ 5JoVo.S.£ 333 jizj-ol ^S£|b), 3 
33 Si* 333 33* €A&3. 



£63 333 33(40)^ 333(10)-& 333(l)-2-3. -g-333. 3333-°-3.3^r tg^o} CfolAjrto] Aj-g-Sj ^ & 

3. £10* * 333 33 3333 cH3 33( 40 )3 £33 33£33. £1033, <^3 3#(3)3 333 

£.3. Jl33 333(10)^ 333 33 €#(45) 33 3333. 33 333 33 3-§-(45)* ^333 (46) 33 -H 
333, 333 *33^-(41)« 3*3fe 33333 33 333(10)7> 333(1) .2.3. £-33 ^3. 333(10)71- 
3 : §"3 ^ 333£3 333(10)» 3333. o]B)Q &33, 333-g. ^^)5}7l 33, £73 £33 £ 

3* 33 3#(3b)3 3333. 33 ^ ^-^ (44) o. ^o^i -a^ois. ( 4 i)<4. 40^1 ^.^o) c (41)# 5| a] 
?m 31^1 71^(43)^, "4^1^ -¥-^«>11 ^^Sffe i^*(42)* ^l^*cf. 



&o\] cl^^lfe cfol-S l-5l)olE.(41)2l 3*1 ^-g- ^# •fry (47)°1 i4a°H 
°>3(11)§ ^#SlJ2..M ^^^cl-. olnfl, -a-b}(48)-8- ;ii5lM*l(46)» ol-^Al?!^, o} 3 ^ (47)AS.^- 

El°l #^ofl 7l^*l-Ol Cj-olAj -g^olc (41)* cJ-o]a 0 i Alal ^^thcl-. 

fll o l2Kl0)°11 cfl^fl 4 0 1 A J°1 -a*l€ "fl, cl-opj l-eflol^.( 41 )^ £ 4a <Hl £Al^ ^7)1 ^-(12)* ttlel- ol^-sl-nl, ol 
Q ^Alo)| ^Eflol^( 46 ) 7 > CfolAj ^.eflolc (41 )2l. Ol^^- ^£ ^ci-. 



£6<H1 5.a]^1 ^-z}- ( 50 )fe £5b Ml^l £5d°fl £^1€ *^1» -H*8*i4. ^^1^-, #7] W (50)fe £5b ^fl^l 
£5d°fl £AJ^ <g-Bj ^ <g o] 7 > 71^(6)21-, #7l cf^Aj ^al(40)°fl^ ^*?1 HlH^(l)^- ^ 7^(4) ^-<H1 ^-2}-Sl 
71 3*. 3*1 7l^-# ^l^*cl-. i 5a £ 5c ofl SA]^ aj-al- ^o], u11<H^(l)2l ^^(2)2) 3*121- ^-zl 7] 

#(4)3 *lls.(5)s] 3*1^- *M-t1] 33. #3 »1H^(i)fr ^3- 3#(4) -tf°fl ^333. 3 ^3°fl3. i5d^ £ 
33 33 ^3, «il3^ (1)3 ^s.-¥-3 ^-3^1 37> 3^(6)7} * 33*3. 



13 33* 33*Hr S3* ^3 €#(3)3 #33 33 3333. ^33. * 3:33 3333 3=3 fr£ 
loot 33 5^3, ^t3^i 25or33 5^3, 33 io^s 3333. 3^* 30g/bum P 3 333 ik£-3. 3333. 3 
33 2:33 33 ^r3 3#(3)3 -§-333 33 713(4)3 3#33 33. 333(1)3 3H 33(2)3 33 33( 
4)3 3s-(5)3 3#3 ^. 333(1)3 ^#3 ^s.^-3 3* 7J-3S-S.3 ^3 33(3)°1 3333. 3 3333. 
333(1)3 3H 33(2)3 33 33(4)3 3^(5)^ ^r3 3#(3)3 3^3 333-1- #3 333 °-3. 3333. 
3^3 33 3* 333 33. 333(1)3 33 33(4) 33 333 £23 3i ^s3» 3* ^ 33. 
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S}7Hfe £3°fl £^1€ *ll2 $^*M xa?H)7} ?1o]cf. £Ha ifl*l Sllefe 513*11 ^ 

^12 ^2:*1HH^ 4^ uflol^(i)^ «§H #^-(2X)-g- *l]olBl (10)oll *§^*Kr ^"TilsL^-iH. 514a *$*] £4c°fl £ 
*13 4°1 A J #7lHl sl«fl SlN^UlO)* uflo1^(i)o.s. -SrlJ-sHr ^7)1^1 514. *112 ^slHH, *M 

NCF(3X)°14 &5L*a °1U4» 8^4. ?flols)( 10 ) Aj-oj] «§Aj>a z}-z]-sj ^^(2X)^ ^4^* 

SLQ*}JL ^Efl* #1*>J1 XI 4. 



^EflSl £^^om ^av^ ojg.^ ^ &c}. 44*1. £ = ^o) tgAj<g 2)*H ^#1-^ ^ 

-g^A)?)^*) <§Efl4 «JH ^<>1 ^£4. o)|S S-c^ ^^§1-71 ^Sfl, 

SIM 3] ^<H1 ^1^1 ^Slfe Wo] ^s. 5£4. 5fl°H. *}=LS= 444 «fl«H^sl ^5. 

*§^4 4*H14 ^rl-g- l^SM, °14 4°1 #^rl-8: 444 B)H^«1 ^£ #q-oj -g-A]o)l ^ 

^5)^ 3*H1 ^444. #7l ^l-ol ^-3}-^ <gol 7>S|)*M f olofl 44 ^EflS^ »jn ^o] ^^4. 

<>le14 ^H. ^^-ol 445] aflo^ Aj-ofl ^^£l^ ^$21 « 0 ><3-§: *}-§-4 ^ °.£Al, o]^^. ^ofl^^. wj = ^ 



"34, 5Llla°ll £44 44 *M. cf^l^ 21*11 *r4 ^#(3X)-a- 4^ aH4 ^ (1) °1 ^44. 4°1^ *W1 4 

n *r4 ^»(3X)-g: 4^ «1H^ (I)* £llb ^4 illeoll £^1€ s]n #3" 7l« -s-ofl ^^cl-. 

«1?H °leR> ^Hl cflSfl ^^*>7lS. ti-cf. 5illb°11 £Al^ Hi-fi}- Z>ol f ^1 ^S. (3X) ^. H)H^ (1 ) oj-^ ^ 

^ ?l7> 71^(60) 2]^ ^1^151^. «1H^(1)S1 ^= #^(2X)*1- ^ 7m(4)2l bD^(5)7> /IS tH^^-^EllS. 21 



o|^t!- ^1^1 3=31 &$]?} QS-Q 3h, £llc°11 S.Al^ M>fi1- Z>ol, <y-^ ^ <g o] 7 > 71^(60)71- Sls^os. ol^S)-^, ^x] 
lf(3X)^ ^ v 71^(4)21- ^j^5f»l ^14. ^ . Slid ^ £lle°fl -£*1€ ^-ol, «1H^(l)2l ^^(2X) 
-r^l «#(3X)* ^ 71^(4)21 2fl= (5)^1 S.^^. °1 ^WH, ^1 ^#(3X)^8r 7V1<Hl ^ «fl -^fl- 

=1^, «1H^(1)21 ?i^-(2X)2l <U£: ^l^^o] «a-^<Jl7l-oll 21^1) ^^^cf. n*^H . ^^"(2X)4 2l|=(5) A> 

°121 ^1 ^#(3X)^1 ^17^51^, ^i^-(2X)4 3fl= (5)^ ^7la} O.S. "S^^cl-. 7>^ofl 2l«fl ^1 ^#(3)4 ^1^1- 
Al7lSS.-«l ^TlSlH, «1H^(1)21 i^^-oU^ ^^lol ^^^d-. nfsq-Ai, S3°11 SAljg ^-z(-^^7> 2V^^cf. 



5.11d ^ £lle«Hl *|12 ^-S^lHlAi^ oj-^ 017].^ * £5d oi] £ a]^ ^^onA-lol ^<^7} acf a 

Al-Ol^7l- 4^21 U1H^°1 ^ 7m Aj-.of| A>olS7l- Cf^ Zj-fe ^ 4°^^ 

z)-zt^ uflc^^ol £4a vfl^l £ 4c o)l i^l^ ^.^ofl ^gfl ^^^cf. zi^, £Hb ifl^l ille<Hl v}9\- £o] ^s] 

«iH^-a: ^i^is^si-jz «a-^uii- <i^. 7>svn5.^ z^z^-o] mi <>| ^ o] ^ 7m ^1 ^-^cf. 

^ Afo] 2.<H1 Cfl-g-5>fe Z]-Z]-2l ^1 If- Afo]^ ^Hl^- ^A7V Si^, Z]-Z)-S1 ^7.] A}o]^ ^ 7 }#o\] 
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t-*l|3., ufl £ H^°fl al^sm <=r*l ^f-?l ACF^ ^W^fe SflolnJS] A}o| 2 oi] cfl^-5>°^., «flo^ Aj-ol^o)) 

7] $)sfl a}.o|S7> cf^- ACF* fa]f ^7}- &cf. trfeH, /rcF^l iiJE.7} ^ ol-§-°l -S^l 

«4aH. «fl«H^^ ^1 ^H^l all- <8^ol 3*)lsH, -i!5l^*l tAQA. 



^ AfoJ^l- Cf«. ^-g~g- 117)- fiW^Tfl «Cf. nJ-BH. ^Hl-g-o] Cfl^-^^ 

^?J-^q.. 



^* t4^i. ACF^ i£7l- ^5)^1 ^o.^, ^-Sj-Hl-g-ol Aj-^l ;gzj-sj ^ 

^fcc] Xg^Ofl CfOj:*V #*g2t ^O] 7}*H^ ^ ?l^«flO> tb^. 

(57) 

3^ 1. 

Z^ZJ-S] Uflo^^^ #^-4 W 71^31 SflS^ ^71^ Z^S) uflcH^Sf ^ 7]^r A|-o]o)l Sf\*\& ^} ^ 

* -f-«fl ^fe. ^ 7)^] ul]^^^. ^-aj-^fe ^ofl ^olAi, 

^-71 ^= ^q-o] >a-7i ?floi3i a>a ^1 ^ais. ^^sf^ ^]s+. 

CM-SM Sl«fl ^"71 4|o]B|« ^-71 ^1 ^#o) Z]-Z]-o| AJ. 7 ] C^o] ^c^^ O.^. ^s>^ ^1^, 

^7) ^) ^#ol ^B)^ Zj-Z}-^ ^V 7 1 Bfl^^^- ^71 ^-Sh 71* ^Ofl ^^Vfe ^Tflfif, 

•aa|. <g-^* 7>*M ZJ-ZJ-S^ ^-7] BflcH^^ ^- 7l -S-71 ^ 7l#Sl Bfl = o)l ^7l^^.S 

2. 

*m*j-°fl 5a«n-H. ^7i floi^ ^-ofl ^- 7l ^#-8- <aA]5. ji^sRr cfl7i<a- zj-°o- «h ^^s]^ 

3. 
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*1]2*<M Stl^H. #<$o] Aja^ nfl, ^ SjS-g- AJ. 7 ] SflojBH oj-wj.^ ^-fr 7>S)-fe 5J-^ O.S 

*)l3W Sfl«>H. -8-71 tfl7]<y- ^J-o] nfl, Aj- 7 j «M ^ -§--§: ^ flo^o) W^fe ^-g- 7f«fe ^-8: a^l£ 

7. 

Z^2\3] >S = W Sflco] ^-g- Z]-Z^ BflOl^^ ^-3)- 71^-AVolofl ^^)^ ^ ^3. 

* *«fl <£fe. *\}°]^ ^*}S= 5fl«H>H. 

Aj-7] Bfl<H^^ Aj- 7l tfcj ^q-ol ^^E)^ Aj- 7 | *Jol5) -tf°H Aj- 7 | *M «JA1S al^fe <^X| 

^7] flM*!* ^71 ^#o] ^ol^ z^-z|^ ^v 7l cf-o] uflo^ £-^sRr cl-olAj ^ui<4 

-*7l ^1 ^H]^ zj-zjo] ^- 7) Bflo^-g- ^V 7 ] ^ ^-o)] ^3)-S>Jl, U^-fr 7>*H Aj- 7 j t\^2\ 

^]8*j-°fl sa°H. aj-7] ^ igM. cfl 7 i<a- #<y- i§.-a- ^ 7 i ^oi^ ^ .yAls. ^^fe 

^T 2 -^ 10. 

^]8*J-<H] Si^^, AJ-7] -X] ^S. JiaV A dU] - ^1 ^f-g- ^^A)?)^] ^ £5L Aj-7] ^#<H1 7V<i4 cfl 7 ] 

"U- «M, ^71 ^l-g Aj. 7l ^013) Aj-o)) Oj Al ^ JL^}^ 5Jg; Uflol^ AJ-SV ^ 

^T 1 ^ 11. 

^19*J-<H1 91°]*\, ^"71 11- JiaV A|B|i=. Aj- 7 ) ^-oj-^ rfl7l<a-o) o] 7 >^ nfl Aj- 7 ] ^ 7 ] <?.J|i>]3H] 

7>*V^ ^A) O.^ Ufla)^] 
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3 12. 

*)■*=■ fl* 7>*>fe 3J-8- #3- 

31 T 1 ^ 13. 
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(57) ABSTRACT 

A mounting method and apparatus of bare chips to a 
mounting substrate, in which the bare chips can be mounted 



on the mounting substrate automatically and in a low cost, 
is provided. In particular, a mounting method and apparatus 
of bare chips to a mounting substrate, in which plural bare 
chips having various sizes are effectively mounted on the 
mounting substrate, is provided. At this mounting method of 
the bare chips to the mounting substrate, in which the bump 
electrodes of each of the bare chips are connected to pads of 
the mounting substrate electrically via a resin film put 
between the bare chip and the mounting substrate, hardening 
contraction strength of the resin film is utilized. First, the 
bump electrodes of plural bare chips are formed on a wafer 
at the same time. And a resin film is adhered tentatively on 
the surface where the bump electrodes were formed on the 
wafer by such as a vacuum laminating method. After this, 
the wafer is divided into each of the plural bare chips having 
the resin film by dicing. And each of the plural bare chips 
having the resin film is mounted on the mounting substrate. 
And the bump electrodes of each of the plural bare chips are 
connected to the pads of the mounting substrate electrically 
by applying heat and pressure. With this, compared with a 
conventional method, in which the bump electrodes of each 
of the bare chips are formed and a resin film whose size is 
equivalent to the size of each of the bare chips is supplied at 
the time when each of the bare chips is mounted on the 
mounting substrate, a large amount of the mounting cost is 
reduced at the present invention. 



